Summary.-Incompleteness of ascertainment of new cases of any disease leads to underestimation of its incidence rate and may result in false assumptions about incidence trends if incompleteness varies over the course of time (Fraser et al., 1978) . We report an attempt to assess the completeness of ascertainment in a cancer registry in the North-Western Region of England using a method based on independent comparison with accurate morbidity data. A total of 1955 verified cases of cancer from 5 independent sources covering 11 sites were used in the study. The corrected mean level of overall registration completeness was found to be 94o% but this varied appreciably with site and source of data. Independent comparison is recommended as an effective method for estimating the completeness of cancer registration.
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ESTIMATES OF CANCER INCIDENCE must
be based on complete, reliable and timely data if an up-to-date and accurate picture of the problem posed by cancer in a specified population is to be presented. It is therefore desirable that every cancer registry should be able to quantify the level of completeness at which it operates. Various methods have been proposed for estimating the completeness of cancer registration in a population-based cancer registration system (Waterhouse et al., 1976) . Most of the methods that have been applied to the problem in England and Wales (Macdonald-Davies & Donnan, 1978; Hill et al., 1972; Leck et al., 1976; Faulkner et al., 1969) rely on comparison with mortality data which limit their validity (Hansluwka, 1978) . Morbidity data, if available, are usually more reliable but they are difficult and costly to obtain because they require skilled manpower, time and expensive resources and entail the cooperation of all those concerned with the treatment and care of cancer patients. Although it has been observed that it is impossible to check on the completeness of registration without 43 some form of independent ascertainment (Office of Population Censuses and Surveys, 1970) , no attempts to apply such a method seem to have been made in England and Wales. Our method of independent comparison is new in that it is based on morbidity data derived from verified cases of cancer.
METHOD
We first undertook a general review of the registry data for the study period and made a general assessment of the functions and operations of the cancer registry. These included the number of extra-regional cases, the proportion of cases alive and dead each year, and the category of registration-that is, whether a case attended hospital and was notified, attended hospital but was not notified, or never attended hospital at all.
Although the registry was started in 1962, there is evidence that registration in the early vears of its operations was seriously incomplete (Geary et al., 1979) and the N.H.S. reorganization of 1974 changed appreciably the registry's catchment area and population. We chose to study the period 1974-77 so that a constant homogeneous resident population would be investigated. In addition to the identification of extra-regional cases and the categorization of cases registered, an attempt was made to account for the few long-term survivors who never attended hospital and were not notified. These cases are usually lost to registration. In order to estimate and correct for these cases it was also necessary during the review of the data to ascertain the total number of cases registered during each year of the study, the proportion of these received within the same year, the proportion ascertained only at death and the proportion that never attended hospital.
For the main part of our study we were given access to a number of independently maintained lists of cancer patients within the region which were known to be reliable and complete. Some of these related to particular hospitals where recording and follow-up is meticulously maintained and some are regionwide lists of patients with particular tumours which have been made the subject of special clinical and histological study. The lists provide test data in which diagnosis is likely to be very reliable and ascertainment very complete and they provide a stringent test of the registry's completeness. From these lists we abstracted personal and clinical data including the name of the referring physician or hospital, the date of first diagnosis or treatment, date of admission, histopathological confirmation, fate at the date of last follow-up, date of death or loss to follow-up, any postmortem findings, duration of followup or survival, and the result of any subsequent review of histology. Records were obtained in this way for 1955 patients covering 11 sites from 3 hospitals in the region, from 1 regional cancer study and from an institution participating actively in cancer control programmes. The chosen sites were of moderate to low fatality (Cancer Research Campaign, 1979) . This was useful because in highfatality sites registration rates tend to approximate to mortality rates (World Health Organization, 1979) , and comparison with morbidity data offers less advantage. We compared the abstracted data against the registry master file which is compiled from notifications from all hospitals in the region and all death notifications received from the Office of Population Censuses and Surveys (OPCS). The proportion of listed registrable cases found to be actually recorded at the registry estimates the registration completeness.
RESULT
The total number of cancer cases notified and registered in the region show a gradual but steady increase over the period studied (Table I) (Leck et al., 1976; Abramson et al., 1971; Waldron & Vickerstaff, 1977) (Table I) , whereas the data to which the correction is being applied relate to sites of moderate or low fatality. The proportion of survivors in the latter group should be higher than 340o. The calculation of the correction factor based on the proportions should be valid since the marginal discrepancies in both directions would compensate for each other.
What calls for some explanation is the variation in completeness of registration of our listed patients. The main variation (Tables II and III) findings are associated since all cases of cervical cancer in the study had some part of their treatment at that hospital. The low level of completeness for cervical cancer may be due partly to the low proportion of registrations encountered generally in hospital C. Other possible reasons for this low level include the natural history of the disease-its long incubation period, spontaneous remission in some cases and the comparatively long survival of patients-or the fact that some early cases identified by cytological smears fail to attend the gynaecological unit subsequently for further investigation and specific treatment. Also some of those initially diagnosed later turn out to be histologically negative and are therefore not notified or registered.
It is clearly to the advantage of cancer registration to have well maintained listing of cases for various purposes. A possibly valuable lesson that emerges is that cancer registries might usefully promote and support the creation of such special lists for use in clinical care and research. To be useful they should provide the kind of data that are required for clinical and research purposes and should be associated with persons or institutions with a strong involvement in their utilization.
